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GENERAL EXPERIMENTAL
All reactions were performed in oven-(120 °C) and/or flame-dried glassware under an atmosphere of dry argon, unless noted. Reaction solvents tetrahydrofuran (Fisher, HPLC grade) and dichloromethane (Fisher, unstabilized, HPLC grade) were dried by percolation through two columns packed with neutral alumina under a positive pressure of argon. Reaction solvents hexanes (Fisher, OPTIMA grade) and toluene (Fisher, ACS grade) were dried by percolation through a column packed with neutral alumina and a column packed with Q5 reactant, a supported copper catalyst for scavenging oxygen, under a positive pressure of argon. Solvents for filtration and chromatography were certified ACS grade. "Brine" refers to a saturated solution of sodium chloride. All reaction temperatures correspond to internal temperatures measured with Teflon coated thermocouples unless otherwise noted.
1 H, 13 C and 19 F NMR spectra were recorded on Varian Unity 500, Varian VXR 500, Varian
Unity Inova 500 NB, or Bruker Avance III HD 500 spectrometers (500 MHz, 1 H; 126 MHz, Analytical gas chromatography (GC) was performed using a Hewlett Packard 5890 Series II Gas
Chromatograph fitted with a flame ionization detector (H 2 carrier gas, 1 mL/min). Injections were made on a Hewlett-Packard HP-1 (30 meter) capillary column. The injector temperature was 250 °C, the detector temperature was 300 °C, with a split ratio of 100:1. Retention times (t R ) and integrated ratios were obtained using Agilent Chemstation Software.
Dichlorodiethylsilane (Gelest), dichlorodiisopropylsilane (Gelest), mesyl chloride (SigmaAldrich), 2-butyn-1-ol (Sigma-Aldrich), triethylamine (Fisher), tetramethylethylenediamine (Sigma-Aldrich) were distilled prior to use. NaH and KH (Sigma-Aldrich, 30% in mineral oil)
were washed repeatedly with hexanes and dried under vacuum prior to use. Commercial solutions of organometallic reagents were titrated prior to use according to the procedure described by Hoye et al. 1 HCl in Et 2 O (Sigma-Aldrich) was titrated prior to use. All other reagents, metal catalysts and ligands were purchased from Sigma-Aldrich, Fisher, Oakwood, or
Strem and used as received.
The following compounds were prepared according to published procedures: allylpalladium(II) chloride dimer, 2 L1-3. 
SYNTHESIS OF SILANOLS 5 AND 9
Chloro(2,4-dimethoxyphenyl)diethylsilane (1)
In a 250-mL, 3-necked, round-bottomed flask (equipped with an addition funnel, an Ar inlet and a septum), a solution of 1-bromo-2,4-dimethoxybenzene (3.6 mL, 25 mmol) in hexane (25 mL) at -78 °C was treated with 1.60 M t-BuLi in pentane (32.1 mL, 51.3 mmol, 2.05 equiv) and stirred for 30 min. TMEDA (3.9 mL, 26.3 mmol, 1.05 equiv) was slowly added and the resulting suspension was cannula-transferred into a solution of dichlorodiethylsilane (4.8 mL, 37.5 mmol, 1.5 equiv) in hexane (18 mL) at -78 °C. The original flask was rinsed with hexane (3 × 10 mL).
The mixture was warmed to room temperature and stirred for 30 min. The resulting suspension was filtered on a medium glass frit to partially remove the Li salts. The solvent was removed under reduced pressure; the residual dichlorodiethylsilane and TMEDA were removed under vacuum over 2 h. The residue was purified by short-path distillation to afford 1 (6.47 g, 82%) as a colorless oil. (10 mL). The layers were separated and the aqueous layer was washed with Et 2 O (2 × 50 mL).
The combined organic extracts were washed with brine (30 mL), dried (Na 2 SO 4 ), filtered and the solvent removed under reduced pressure. The resulting mesylate 3 was used in the next step without further purification.
In a 250-mL, 3-necked, round-bottomed flask (equipped with an addition funnel, an Ar inlet and a septum), 1.05 M BnMgCl in Et 2 O (17.9 mL, 18.8 mmol, 3.0 equiv) was gradually added to a suspension of CuCN (1.68 g, 18.8 mmol, 3.0 equiv) and LiCl (1.59 g, 37.5 mmol, 6.0 equiv) in THF (32 mL) at -78 °C. The resulting suspension was warmed to room temperature to dissolve most of the solids, then re-cooled to -78 °C. A solution of the mesylate 3 in THF (32 mL) was then added via syringe and the reaction mixture stirred for 1 h. After warming to room temperature, the reaction was quenched by the addition of saturated aqueous NH 4 Cl (20 mL).
The mixture was filtered through a pad of Celite which was washed repeatedly with Et 2 O (100 mL). The filtrate was washed with brine (50 mL), dried (Na 2 SO 4 ), filtered and the solvent removed under reduced pressure. The residual oil was purified by silica gel column chromatography (pentane/CH 2 Cl 2 8:2) to afford 4 (1.38 g, 89% based on the actual amount of 2)
as a colorless oil. 
1-((2,4-Dimethoxyphenyl)diisopropylsilyl)but-2-yn-1-ol (11)
In a 50-mL Schlenk flask, 2.38 M BuLi in hexane (3.0 mL, 7.30 mmol, 1.15 equiv) was added to a solution of 2-butyn-1-ol (0.47 mL, 6.34 mmol) in THF (9.5 mL) at -78 °C and the mixture stirred for 10 min. A solution of 10 (2.0 g, 6.97 mmol, 1.1 equiv) in THF (3.5 mL) was then slowly added via syringe. The resulting yellow solution was warmed to room temperature and stirred for 16 h. The mixture was then re-cooled to -78 °C and treated with 1.60 M t-BuLi in pentane (4.8 mL, 7.61 mmol, 1.2 equiv). The mixture was warmed to -45 °C and stirred for 2 h, then quenched by the addition of saturated aqueous NH 4 Cl (5 mL). After warming to room temperature, the layers were separated and the aqueous layer was washed with Et 2 O (2 × 20 mL).
The combined organic extracts were washed with brine (20 mL), dried (Na 2 SO 4 ), filtered and the solvent removed under reduced pressure. The residual oil was purified by silica gel column chromatography (pentane/Et 2 O 75:25) to afford 1.18 g of an inseparable mixture of 11 (1.73 mmol, 25%) and 11a (2.33 mmol, 37%) as a colorless oil. 
SILANOL DEPROTONATION AND CROSS-COUPLING EXPERIMENTS

General Procedure for the Deprotonation of Silanols 5 and 9
A Schlenk flask was charged with the base and toluene (1.3 M) . A solution of the silanol in toluene (0.6 M) was added at the indicated temperature. The reaction mixture was stirred for the indicated time (for NaH and KH, the reaction was interrupted when bubbling subsided). A 100-µL aliquot was taken via syringe and transferred into a vial containing a known amount of biphenyl. The resulting mixture was quenched with a few drops of acetate buffer, diluted with EtOAc (1 mL), filtered through a silica plug and analyzed by GC. The original reaction mixture was used in cross-coupling experiments after determining the title of the silanolate by integration of silanol and biphenyl GC peaks (see next section for GC method information).
General Procedure for Cross-coupling Experiments (Tables 1 -4)
In a glove box, the Pd source and the ligand were added to an oven-dried 4-mL reaction vial containing a stir bar. A stock solution of 6 (0.05 mmol) and biphenyl in toluene (0.17 M) was added and the mixture stirred to homogenize. The vial was sealed with a septum screw cap, transferred outside the glove box and warmed to the indicated temperature. A solution of the silanolate in toluene (0.3 -0.4 M) was then added via syringe. 50 µL aliquots were taken after the indicated time points, diluted with EtOAc (1 mL), quenched with a few drops of acetate buffer (pH = 5), filtered through a silica plug and analyzed by GC. The column oven temperature program was as follows: 125 °C for 1 minute, 125 °C to 260 °C at 30 °C/min, then 260 ºC for 9.5 minutes (total run time: 15 minutes).
GC response factors were established by the following equation using biphenyl as the internal standard:
Three samples containing a known amount of the desired compound and biphenyl were prepared and dissolved in EtOAc. An aliquot of each sample was injected into GC in triplicates.
The average of 9 response factors was used to monitor cross-coupling reactions. 
1-(3-Methyl-4-phenylbuta-1,2-dien-1-yl)-4-(trifluoromethyl)benzene (7) and 1-(2-Methyl-1-phenylbut-3-yn-2-yl)-4-(trifluoromethyl)benzene (8)
A 10-mL Schlenk flask was charged with NaH (34 mg, 1.43 mmol, 1.1 equiv) inside a glove box. The flask was transferred outside the glove box and toluene (1.0 mL) was added. A solution of 5 (320 mg, 1.3 mmol) in toluene (2.0 mL) was added dropwise and the resulting suspension stirred until bubbling subsided (1 h). Stirring was interrupted to let the residual NaH settle.
In a separate 25-mL Schlenk flask, Pd(dba) 2 (29 mg, 0.05 mmol, 0.05 equiv) and Ph 3 As (31 mg, 0.1 mmol, 0.1 equiv) were combined and dissolved in toluene (7.0 mL). 6 (0.15 mL, 1.0 mmol) was added and the solution warmed to 40 °C. The decanted solution of Na + 5 − was added via syringe and the mixture stirred for 18 h. The reaction was quenched by adding acetate buffer (pH = 5, 1 M, 5.0 mL). The layers were separated and the aqueous layer was washed with pentane (2 × 10 mL). The combined organic extracts were treated with 30% H 2 O 2 (0.1 mL), followed by saturated aqueous Na 2 S 2 O 3 (3.0 mL). The aqueous layer was removed and the organic layer was washed with brine (10 mL), dried (Na 2 SO 4 ), filtered and the solvent removed
